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ELECTRONIC DEVICE 



BACKGROUND OF THE INVENTION 
1 . Field of the Invention 
5 The present invention relates to a resin-sealed surface mount electronic 

device. 
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2. Description of the Prior Art 

With reductions in the size of electronic equipment, there has been an 
10 increase in the use of surface mount semiconductor devices, such as diodes and 
transistors, and the size of these devices also is being reduced. 

Fig. 3 shows the general construction of a surface mount diode of the 
past, Fig. 3 (A) being a plan view thereof, and Fig. 3 (B) being a cross-section 
view as seen from the direction indicated by the arrows along the line II-II in 
15 Fig. 3 (A). 

The electronic device 100 of Fig. 3 has a first external lead 110, which 
has a electronic element placement pad (die pad) 111 for placement of an 
electronic element, and a second external lead 120, which is disposed at a 
distance from the element placement pad 111. A semiconductor element 130 is 

20 placed on the element placement pad 111. A bonding wire 150 makes a 
connection between an external connection terminal of the semiconductor 
element 130 and the second external lead 120. The semiconductor element 130, 
the electronic element placement pad 111, the inner lead part of the first 
external lead 110, the inner lead part of the second external lead 120, and the 

25 bonding wire 150 are sealed by a sealing resin 140. As shown in this drawing, 
the first external lead 110 and the second external lead 120 are bent in an S 
shape, with one end of the leads 110 and 120 exposed to the outside of the 
sealing resin 140, so as to form outer lead parts. The lower surfaces of the outer 
leads extend in a direction that is substantially parallel to the bottom surface 

30 141 of the sealing resin 140, and are substantially on the same plane as the 
bottom surface 141 of the sealing resin 140. 

The above-noted electronic device is manufactured by first punching out 
and bending a thin metal sheet to the appropriate shape to form a lead frame, 
onto which the semiconductor device is placed. Then, after making the 

35 prescribed connections, the device is sealed using sealing resin. The sealing 
with the sealing resin 140 is done within a die of the prescribed shape, so as to 
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include the electronic element placement pad 111, the inner lead part of the first 
external lead 110, and the inner lead part of the second external lead 120, resin 
being injected via a resin injection port 190, indicated by the double-dot-dash 
line, on one of the shorter sides of the device. 
5 The dimensions of a usual resin sealed electronic device of the past were 

approximately a vertical dimension (X-axis dimension Lx in Fig. 3) of 1.3 mm, a 
horizontal dimension (Y-axis dimension Ly in Fig. 3) of 0.8 mm, and a height (Z- 
axis dimension H in Fig. 3) of 0.7 mm. 

Because the thickness of the lead frame used in an electronic device of 

10 the past was 0.1 mm or greater, however, it was difficult to achieve a surface 
mount electronic device with a resin package having all of the vertical, 
horizontal, and height dimensions smaller than approximately 1 mm, including 
resin-sealed semiconductor devices making use of a semiconductor substrate. 

Because the thickness of the lead frame is 0.1 mm or greater, the 

15 spacing between the element placement pad 111 of the first external lead 110 
and the second external lead 120 grows to over 0.2 mm by the formation of the 
lead. Because of the relationship between such parameters as the lead bending 
depth, the associated thickness of the resin at the bottom of the element 
placement pad 111 that is required therefor, the lead length required for 

20 bending, and the establishment of a flat surface for placement of an element, in 
the case of diodes in particular, it was not possible to achieve a vertical length of 
less than 1.0 mm. 

As electronic devices became smaller, because of the delicate bending 
shape of the bent parts 112 and 122 near the bottom surface of the sealing resin 

25 of the external leads, there was a tendency toward such problems as 
insufficiencies in the adhesion and filling in of sealing resin, the strength of the 
lead itself, and the adhesive strength between the lead and the sealing resin, 
and poor adhesion and filling in of solder used for mounting, and it was difficult 
to achieve an electronic component that provided improvements in these 

30 deficiencies. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide an 
electronic device that solves the problems of the limitation in size reduction of 
35 surface mount resin sealed electronic devices in the past, and to enable the 
achievement of an electronic device having a resin package with vertical, 
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horizontal, and height dimensions that are all below 1 mm. 

It is another object of the present invention to provide a resin sealed 
surface mount electronic device that, even with a reduction in size of the 
electronic device, provides good filling in of sealing resin to the bent parts near 
the bottom surface of the sealing resin of the external leads, good adhesion 
strength between the leads and the sealing resin, and good strength in the leads 
themselves, and further providing good adhesion and filling in of solder when 
the device is mounted. 

To achieve the above-noted object, the present invention has the 
following constitution. 

Specifically, a first aspect of an electronic device according to the present 
invention has an electronic element, a first external lead with an element 
placement pad having a thickness t of less than 0.1 mm, and a second external 
lead that is disposed at a distance from the above-noted element placement pad, 
wherein the electronic element, the element placement pad, part of the first 
external lead, and part of the second external lead are sealed with a sealing 
resin, the first external lead being bent in an S shape, the bending depth d 
thereof being at least as large as the thickness t of the first external lead, and 
the thickness T of the resin on the non-device side of the element placement pad 
being smaller than the bending depth d. 

In the first aspect of an electronic device of the present invention, the 
first external lead thickness t, the relationship of this thickness t to the bending 
depth d, and the relationship between the sealing resin thickness T at the 
bottom of the element placement pad and the bending depth d are established. 
By doing this, it is possible to limit the height of the electronic device, and to 
achieve the flat area required in the element placement pad. Additionally, 
because the spacing between the element placement pad and the second 
external lead can be made short, it is possible to reduce the dimension in the 
vertical direction. 

In the configuration of the above-noted first aspect of the present 
invention, it is preferable that the spacing between the element placement pad 
and the second external lead be made no greater than 0.12 mm. Using this 
preferable configuration, it is possible to make a further reduction in the 
vertical-direction dimension of the electronic device. 

In the above-noted configuration, it is preferable that the outer vertical, 
horizontal, and height dimensions of the sealing resin all be no greater than 1.0 



mm. Using this preferable configuration, it is possible to achieve a compact 
electronic device that was not possible to achieve in the past, thereby 
contributing to the reduction in size of electronic equipment. 

In the first aspect of the present invention, it is preferable that the 
5 width of the inner lead parts of the first and second external leads within the 
sealing resin be of a substantially uniform width and not broaden beyond the 
exposed part. Using this preferable configuration, it is possible to obtain a 
compact electronic device having a width (Y-direction dimension) that does not 
become large. The effect of reducing the package size is particularly significant 

10 in the case in of an electronic device having three or more terminals. 

In the above-noted configuration, it is preferable that the thickness of 
the electronic element be substantially the same as the thickness t of the first 
external lead. Using this preferable configuration, it is possible to make the 
height of the bonding wire the same as that of the chip. 

15 In the above-noted first aspect of the present invention, it is preferable 

that the sealing resin be injected from a position on either of the longer sides 
that is offset towards a shorter side. By providing a sealing resin injection port 
at such a position, the injected resin extends well into the package die, without 
a tendency toward the formation of eddies and/or accumulations, thereby 

20 preventing problems with insufficient sealing resin filling. 

In the first aspect of the present invention, it is preferable that the 
bending radius R of outer surface of the bent part of the first external lead in 
the region of the sealing resin bottom surface be at least 0.05 mm, but no 
greater than the lead thickness t. Using this preferable configuration, it is 

25 possible not only to prevent both constriction of material and lead bending 
during lead formation, but also to achieve flexibility of the frame with respect to 
stress that is applied in downstream processes. 

In the first aspect of the present invention, it is preferable that the 
sealing resin includes filler that has a particle diameter that is no greater than 

30 half the bending depth d of the lead. This preferred configuration facilitates the 
filling in of sealing resin and filler at the lower surface of the bent lead, thereby 
maintaining sufficient formation strength. 

The second aspect of an electronic device according to the present 
invention has an electronic element, a first external lead with an element 

35 placement pad having a thickness t of less than 0.1 mm, and a second external 
lead that is disposed at a distance from the above-noted element placement pad, 
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wherein the electronic element, the element placement pad, part of the first 
external lead, and part of the second external lead are sealed with a sealing 
resin, the first external lead and second external lead being bent at the bottom 
surface of the sealing resin, extending in a direction that is substantially 
5 parallel to the bottom surface of the sealing resin and being exposed. A 
depression is formed in the bottom surface part of the bent part of the first 
external lead and the second external lead, at which depression the thickness of 
the lead is reduced, the bottom surfaces of the depressions of the first and 
second external leads and the bottom surface of the sealing resin being formed 

10 so as to be higher than the lowermost surfaces of the parts of the first and 
second external leads which extend outside. 

According to the above-noted second aspect of the present invention, by 
providing a depression in the bottom surfaces of the bent parts of the first and 
second external leads, good filling of sealing resin is achieved in the region of 

15 the bent parts, thereby improving the adhesion strength between the leads and 
the sealing resin, another effect being an improvement in the strength of the 
leads themselves. Because the bottom surfaces of the depressions and the 
bottom surface of the sealing resin are formed so as to be higher than the 
lowermost surfaces of the parts of the first and second external leads which 

20 extend outside, good adhesion and filling of solder is achieved when mounting 
the device to a circuit board. 

In the second aspect of the present invention, it is preferable that the 
depression be formed within the projected boundaries of the sealing resin as 
seen from above. By adopting this preferred configuration, the design of the 

25 shape in the region of the depression of the resin die used for resin sealing is 
facilitated, and it is easy to prevent leakage of sealing resin from the area 
surrounding the depression when resin sealing is done. Additionally, because 
the formation of the depression is accompanied by a reduction in the thickness 
of the lead, by forming the depression within the above-noted region, it is 

30 possible to compensate for the loss of strength caused by this accompanying 
reduction in lead thickness by means of sealing resin in the surrounding area. 
Additionally, because it is possible to form the lowermost surfaces of the first 
and second external leads within the region that is projected from above the 
sealing resin, it is possible to achieve a sufficient contact surface area between 

35 the circuit board and the leads, even if the exposed parts of the first and second 
external leads are shortened. It is therefore possible to reduce the mounting 
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surface area of the electronic component, thereby contributing to a reduction in 
size of the overall electrical equipment. 

In the second aspect of the present invention, it is preferable that a 
sealing resin escape part be formed at the side bottom part of the sealing resin, 
5 and that bottom edge position of this escape part be substantially the same as 
the forming position of the depression, and that the distances between these 
positions and the border with the above-noted region projected from above the 
sealing resin both be no greater than the thickness of the lead. By forming a 
sealing resin escape part at the at the bottom side part of the sealing resin, 

10 removal from the resin die after resin sealing is facilitated. By making the 
formation position of the depression substantially the same as the bottom edge 
position of the escape part, it is possible to form the lowermost surfaces of the 
first and second external leads within a region projected from above the sealing 
resin. As a result, even if the parts of the first and second external leads that 

15 are exposed from the sealing resin are made short, it is possible to achieve a 
sufficient contact surface area between the circuit board and the leads. This 
enables a reduction in the size of the mounting surface area of the electronic 
component, therefore contributing to the reduction in size of the electronic 
equipment. Additionally, because the distances from the border of the region 

20 projected from above the sealing resin to the bottom edge position of the escape 
part and the formation position of the depression are both no greater than the 
lead thickness, it is possible to optimize the reduction in the device size, the lead 
bending angle, and the sealing resin thickness at the bottom of the element 
placement pad, while achieving a sufficient element placement pad. 

25 In the second aspect of the present invention, it is preferable that the 

lower surfaces of the first and second external leads have a flat part that 
protrudes beyond the depression, within the projected boundaries of the sealing 
resin as seen from above. By doing this, the flat parts formed on the lower 
surfaces of the first and second external leads serve as the contact surfaces with 

30 the circuit board, these contact surface being inside the region projected from 
above the sealing resin, so that it is possible to shorten the parts of the first and 
second external leads that are exposed from the sealing resin, thereby enabling 
a reduction in the mounting surface area, and contributing to the reduction in 
size of the electronic equipment. 

35 In the second aspect of the present invention, it is preferable that the 

bottom surface of the sealing resin be higher than the lowermost surface of the 
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part of the first and second external leads that extend outside by 0.001 to 0.02 
mm. By doing this, it is possible to achieve a good balance between the above- 
noted effect of the depression and a reduction in the size of the electronic 
component. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a drawing that shows the general construction of an example of 
the first embodiment of an electronic device according to the present invention, 
(A) being a plan view thereof, and (B) being a cross-section view thereof, as seen 
10 from the direction indicated by the arrows along the line I-I shown in (A). 

Fig. 2 is a drawing that shows the general construction of an example of 
the second embodiment of an electronic device according to the present 
invention, (A) being a cross-section view thereof, and (B) being a bottom view 
thereof. 

15 Fig. 3 is a drawing which shows the general construction of an example 

of a electronic device of the past, (A) being a plan view thereof, and (B) being a 
cross-section view thereof, as seen from the direction indicated by the arrows 
along the line II-II shown in (A). 

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS 
First Embodiment 

Fig. 1 shows the general construction of the first embodiment of an 
electronic device according to the present invention, (A) being a plan view 
thereof, and (B) being a cross-section view thereof, in the direction indicated by 

25 the arrows along the line I-I shown in (A). 

As shown in this drawing, an electronic device 1 according to this 
embodiment has a first external lead 10, which has an element placement pad 
(die pad) 11, and a second external lead 20, which is disposed at a distance from 
the element placement pad 11. A semiconductor electronic element 30 is 

30 mounted to the element placement pad 11 by means of die bonding or the like. 
Bonding wires 50 make a connection between an external connection terminal 
of the electronic element 30 and the second external lead 20. The semiconductor 
electronic element 30, the element placement pad 11, the inner lead part of the 
first external lead 10, the inner lead part of the second external lead 20, and the 

35 bonding wire 50 are sealed by a sealing resin 40. 

As shown in Fig. 1, the first external lead 10 and the second external 
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lead 20 are bent in an S shape (substantially a step shape), with one end of the 
leads 10 and 20 exposed to the outside of the sealing resin 40, extending in a 
direction that is substantially parallel to the bottom surface of the sealing resin 
40 so as to form outer lead parts respectively. 
5 In this case, the thickness t of the first external lead 10 is less than 0.1 

mm. If this thickness t is larger than this, it is not possible to achieve a compact 
electronic device. In a case in which the thickness of the inner lead part within 
the sealing resin and the thickness of the outer lead part differ (for example, in 
the case in which the outer lead part is plated with solder), the thickness t 

10 refers to the thickness of the inner lead part. 

If the bending depth of the first external lead 10 shown in Fig. 1 is d, it 
is necessary that the thickness t of the lead satisfy the condition dS^t. If the 
thickness of the sealing resin on the non-element side of the element placement 
pad 11 is T, it is necessary that the condition T<d be satisfied. By satisfying 

15 these relational conditions, it is possible to make the vertical-direction (X-axis 
direction) dimension Lx and the height- direction (Z-axis direction) dimension H 
small. 

In the above-noted embodiment of an electronic device according to this 
embodiment, it is preferable that the widths of the inner lead parts of the first 

20 external lead and second external leads within the sealing resin be of 
substantially uniform width and not broaden beyond the widths of the exposed 
(outer) lead parts. In the past, because thick leads were bent within the resin, 
externally applied stress caused by cutting of the lead frame or common 
connection parts during the manufacturing process risked pulled-out leads and 

25 damage to the sealing resin. To prevent these problems, therefore, the lead ends 
of the external leads within the sealing resin were widened (refer to Fig. 3 (A)). 
With this embodiment of the present invention, however, by making the 
thickness of the leads less than 0.1 mm, it is possible to establish a mechanical 
balance, thereby enabling the shape (width) of the external lead to be made 

30 substantially uniform, without widening in its inner lead part. By doing this, it 
is possible to reduce the horizontal-direction (Y-axis direction) dimension Ly. 

To achieve a balance in strength within the sealed package, it is 
preferable that the inner lead part thickness t be made substantially the same 
as the semiconductor element 30 thickness. 

35 The position of the sealing resin injection port 90 in this embodiment, as 

shown by the double-dot-dash line in Fig. 1, is preferably on a longer side of the 
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package, offset from the center thereof forward one of the shorter sides, 
avoiding the bonding wires 50, with sealing resin being injected therethrough in 
the direction shown by the arrow, in order to prevent the bonding wires 50 from 
toppling by injection pressure of the sealing resin acting on the side surfaces of 
5 the bonding wires 50 directly. By making the resin package small, it would be 
difficult as done in the past to provide a resin injection port on a shorter side of 
the package. Additionally, because the spacing between the inner wall of the 
resin die and the inner lead becomes narrow, it would be difficult to cause resin 
to sufficiently fill in under the inner lead. For this reason, by injecting sealing 

10 resin, as noted above, from a longer side at a position that is offset forward one 
of the shorter sides of the package, the resin fills into the die smoothly, thereby 
preventing problems with insufficient resin filling. 

It is preferable that the bending radii R at the outer surfaces of the bent 
part of the inner lead part of the first external lead 10 near the bottom surface 

15 of the sealing resin be at least 0.05 mm and no greater than the thickness t of 
the lead. Specifically, in Fig. 1 (B), it is preferable that the bending radii R u and 
R 12 of the outer surfaces of the bent part 12 of the first external lead 10 in the 
region of the bottom surface of the sealing resin be at least 0.05 mm and no 
greater than the thickness t of the lead. Additionally, it is preferable that the 

20 bending radii R 13 and R u of the outer surfaces of the bent part near the element 
placement pad 11 of the inner lead part of the first external lead 10 also satisfy 
the same type of condition. It is further preferable that the outer surface 
bending radii R 21 and R 22 of the bent part 22 of the second external lead 20 near 
the bottom surface of the sealing resin be at least 0.05mm and no greater than 

25 the thickness of the second external lead. Additionally, it is preferable that the 
bending radii R 23 and R 24 of the outer surfaces of the bent part nearer to the wire 
bonding end of the inner lead part of the second external lead 20 satisfy the 
above-noted type of condition. If these conditions are satisfied, it is possible to 
prevent constriction of material and bending of leads when the leads are formed, 

30 as well as to achieve flexibility of the frame with respect to stress that is applied 
in downstream processes. 

A more specific form of the above-noted embodiment is described below. 
Using a lead frame having a thickness t of 0.08 mm, with a bending 
depth d of the first external lead 10 of 0.12 mm and a resin thickness T of 0.11 

35 mm at the bottom of the element placement pad 11, it was possible to place an 
semiconductor element 30 having a chip size of 0.3 mm square, the spacing L t 
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between the element placement pad 11 and the second external lead 20 being 
0.11 mm. All the bending radii R u , R 12 , R 13 , R 14 , R^, R 2 2> ^23* an( * R 2 4 on the outer 
surfaces of the bent parts of the inner lead parts were made 0.05 to 0.1 mm. 
Under these conditions, the resin package vertical dimension (X-axis direction 
5 length in Fig. 1) Lx, horizontal dimension (Y-axis direction length in Fig. 1) Ly, 
and height (Z-axis direction length in Fig. 1) H were 1 mm, 0.5 mm, and 0.5 mm, 
respectively, this representing an extremely compact package. 

An example of a method for manufacturing the above-noted electronic 
device is described below. 

10 First, a flat lead frame having a thickness of 0.08 mm was punched out 

and formed with a 0.12 mm depth bend. An element placement pad was formed 
on the first external lead, and a wire bonding region was formed on the second 
external lead. Next, the element placement pad was placed on a heater, and die 
bonding of a semiconductor element was performed while applying heat thereto. 

15 Then, the external connection terminal of the semiconductor element was wired 
to one end of the external lead with bonding wire. After that, the element 
placement pad, the semiconductor element, and one end of the external leads 
were sealed using a sealing resin. The resin injection port used to do this was 
provided on one of the longer sides of the package, offset from the center toward 

20 a shorter side. The particle diameter of the filler that was included in the resin 
was selected as approximately 50 ^m or smaller, which was not greater than 
half of the bending depth d of the leads, so as to improve the filling in of the 
sealing resin around the bottom parts of the leads. 

With a lead thickness t of 0.08 mm, if the lead bending depth d was 

25 made shallower than the lead thickness t, it was found that the balance 
between the thickness of the resin that holds the lead at the bottom part of the 
lead and the lead strength is disturbed, resulting in a tendency for the package 
to crack. 

It was further discovered that, with a lead thickness t of 0.08 mm, if the 
30 lead bending depth d was made larger than 0.13 mm in an attempt to shorten 
the vertical-direction (X-axis direction) dimension L^, it was difficult to achieve 
a flat surface on the element placement pad for the purpose of die bonding, 
making it difficult to make an electronic device any smaller . Thus, it was found 
to be preferable to establish the depth d as no greater than 0.13 mm under 
35 above condition. 

Next, solder plating was done on the outer lead part of the first external 
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lead, having an element placement pad, and the outer lead part of the second 
external lead. Although this can result in a case in which the external lead 
thickness after solder plating exceeds 0.1 mm, this presents no problem. Finally, 
the lead frame was cut at a length of 0.2 mm from the outer edge of the resin 
5 package, thereby completing the device. 

Second Embodiment 

Fig. 2 shows the general construction of the second embodiment of an 
electronic device according to the present invention, (A) being a cross-section 

10 view thereof, and (B) being a bottom view thereof. 

Elements in the second embodiment that have the same function as 
those in the first embodiment have been assigned the same reference numerals, 
and will not be described in detail herein. 

In the second embodiment of an electronic device according to this 

15 embodiment, depressions 13 and 23, respectively, are formed on the lower 
surfaces of the bent parts 12 and 22 of the first external lead 10 and the second 
external lead 20, near the bottom surface 41 of the sealing resin 40. The 
depressions 13 and 23 are formed by coining or the like, and the thicknesses of 
the leads 10 and 20 near the parts at which the depressions 13 and 23 are 

20 formed are thinner than the thicknesses of the inner lead parts. The lower 
surfaces of the depressions 13 and 23 and the bottom surface 41 of the sealing 
resin 40 are formed so as to be higher than the lowermost surface 14 of the outer 
lead part of the first external lead 10 and the lowermost surface 24 of the outer 
lead part of the second external lead 20. 

25 It is preferable that the height of the lower surface of the depressions 13 

and 23 and the height of the bottom surface 41 of the sealing resin 40 be made 
0.001 to 0.02 mm higher than the lowermost surfaces 14 and 24 of the outer 
lead parts, and further preferable that the increase in height be no greater than 
0.01 mm. By making the height of the lower surface of the depressions 13 and 

30 23 and the height of the bottom surface 41 of the sealing resin 40 in the above 
mentioned range, good adhesion and filling of solder to the outer lead parts is 
achieved when mounting the device to a circuit board. If the height of the 
bottom surface 41 of the sealing resin 40 is made greater than the above-noted 
upper limit, the resin layer on the bottom side of the element placement pad 11 

35 becomes thin, so that an attempt to achieve the required resin thickness results 
in a higher resin package. If the lower surfaces of the depressions 13 and 23 are 
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made higher than the above-noted range, the part of the lead at which the 
depression is formed will become excessively thin, resulting in a loss of lead 
strength. From the standpoint of lead strength, the thickness of the lead at the 
part at which the depression is formed is preferably no less than 90% of the 
5 thickness of the inner lead part. While there is no need for the lower surface of 
the depressions 13 and 23 to be formed in the same plane as the bottom surface 
41 of the sealing resin 40, forming these on the same plane is preferable, as it 
facilitates the design of the resin die. 

By providing the depressions 13 and 23 in this manner on bent parts 12 

10 and 22 of the leads, the angle that the lower lead surface makes with respect to 
the sealing resin bottom surface 41 at the lead bent parts 12 and 22 near the 
bottom surface 41 of the sealing resin 40, that is, the angle of rise of the inner 
leads with respect to the sealing resin bottom surface 41, becomes large. For 
this reason, the thin part of the sealing resin under the inner lead parts in the 

15 region of the bottom surface 41 of the sealing resin is reduced. The result is that 
sealing resin filling in around the lead bent parts 12 and 22 is good, and the 
forming of the sealing resin bottom surface is stabilized in the area surrounding 
the bent parts 11 and 22. There is therefore an improvement in the adhesion 
strength between the leads and the sealing resin, in addition to an improvement 

20 in the strength of the leads themselves. 

It is preferable that the depressions 13 and 23 be formed inside of the 
outer peripheral edge of the resin package, as viewed from either the top or the 
bottom. By adopting this configuration, if the design is made such that the 
surface of the die used for resin sealing that will be the bottom surface 41 of the 

25 sealing resin 40 is on the same plane as the depressions 13 and 23, it is possible 
easily to prevent the leakage of resin from the area surrounding the depressions 
when resin is injected into the die. Because the formation of the depressions is 
accompanied by a reduction in the lead thickness, by forming the depressions 
within the above-noted region, it is possible to support the entire part in which 

30 the thickness is reduced with sealing resin, and to prevent a loss of lead 
strength. Additionally, because it is possible to form the lowermost surfaces of 
the first and second external leads within the projected boundaries of the 
sealing resin as seen from above, i.e. within the peripheral edges of the resin 
package, it is possible to achieve a sufficient contact surface area between the 

35 circuit board and the first and second external leads, even if the exposed parts 
of the first and second external leads are shortened. It is therefore possible to 



12 



reduce the mounting surface area of the electronic component, thereby 
contributing to a reduction in size of the overall electrical equipment. 

In general, to facilitate removal from the die used for resin sealing after 
injection of the sealing resin, an escape part with predetermined inclination 
5 angle with respect to the abutted surfaces of the top and bottom parts of the die 
is provided in the die. In this embodiment of the present invention, it is 
preferable, as shown in Fig. 2 (B), to form the bottom edge position 43 of the 
escape part 42, which has an angle of 0 and is formed on the bottom of the 
exposed-lead side of the sealing resin, so that the bottom edge position 43 is 

10 substantially the same position as the forming edges 15 and 25 of the 
depressions 13 and 23. By doing this, the depressions 13 and 23 are formed 
inside of the outer peripheral edge of the resin package, thereby achieving the 
above-noted effect. 

It is preferable that the distance L 2 from the outer peripheral edge of the 

15 resin package to the bottom edge position 43 of the escape part 42 and to the 
forming edges 15 and 25 of the depressions 13 and 23 be no greater than the 
lead thickness. If the distance L 2 is greater than the above-noted limit, it not 
possible to achieve a sufficient region for use as the element placement pad 11, 
and an attempt to achieve a sufficiently sized element placement pad 11 will 

20 result in an increase in the size of the resin package, an increase in the bending 
angle of the leads, or the need to make the thickness T of the layer of resin 
under the element placement pad 11 thin. 

The outer lead parts can be plated after sealing with resin, and the 
accompanying increase in thickness does not cause a problem. 

25 The invention may be embodied in other specific forms without 

departing from the spirit or essential characteristics thereof. The 
embodiments disclosed in this application are to be considered in all respects as 
illustrative and not restrictive, the scope of the invention being indicated by the 
appended claims rather than by the foregoing description, all changes that come 

30 within the meaning and range of equivalency of the claims are intended to be 
embraced therein. 
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WHAT IS CLAIMED IS: 
1. An electronic device comprising: 
an electronic element; 

a first external lead with an element placement pad having a thickness t 
5 of less than 0.1 mm; 

and a second external lead that is disposed at a distance from said 
element placement pad, 

wherein said electronic element, element placement pad, part of said 
first external lead, and part of said second external lead are sealed with a 
10 sealing resin, said first external lead being bent in an S shape, the bending 
depth d thereof being at least as large as the thickness t of said first external 
lead, and the thickness T of said resin on a non-device side of said element 
placement pad being smaller than said bending depth d. 

15 2. An electronic device according to claim 1, wherein the spacing between 
said element placement pad and said second external lead is no greater than 
0.12 mm. 

3. An electronic device according to claim 1, wherein the vertical, 
20 horizontal, and height outer dimensions of said sealing resin are each no 

greater than 1.0 mm. 

4. An electronic device according to claim 1, wherein widths of inner lead 
parts of said first and second external leads within said sealing resin are 

25 substantially uniform. 

5. An electronic device according to claim 1, wherein the thickness of said 
electronic element is substantially the same as the thickness t of said first 
external lead. 

30 

6. An electronic device according to claim 1, wherein the sealing resin is 
injected from a position on a longer side of the sealing resin package, said 
position being offset toward one shorter side thereof. 

35 7. An electronic device according to claim 1, wherein the bending radius R 
on the outer surface of a bent part of said first external lead near the bottom 
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surface of said sealing resin is at least 0.05 mm and is no greater than the lead 
thickness t. 



8. An electronic device according to claim 1, wherein the sealing resin 
5 contains a filler, whose particle diameter is not greater than half the bending 

depth d of the said lead. 

9. An electronic device comprising: 
an electronic element; 

10 a first external lead with an element placement pad having a thickness t 

of less than 0.1 mm; and a second external lead that is disposed at a distance 
from said element placement pad, 

wherein said electronic element, element placement pad, part of said 
first external lead, and part of said second external lead are sealed with a 

15 sealing resin, said first external lead and second external lead being bent at the 
bottom surface of said sealing resin, extending in a direction that is 
substantially parallel to said bottom surface of said sealing resin and being 
exposed, a depression being formed in the bottom surface part of said bent part 
of said first and second external leads, at which depressions the thicknesses of 

20 the leads are reduced, the bottom surfaces of said depressions of said first and 
second external leads and the bottom surface of said sealing resin being formed 
so as to be higher than the lowermost surfaces of the parts of said first and 
second external leads which extend outside. 

25 10. An electronic device according to claim 9, wherein said depressions are 
formed within a projected boundaries of the sealing resin as seen from above. 

11. An electronic device according to claim 9, wherein an escape part is 
formed at the bottom of the side of said sealing resin, the bottom edge position 

30 of said escape part being substantially the same as the formation position of 
said depression, and further wherein the distances from the boundary of a 
projected region as seen from above said sealing resin to said bottom edge 
position and said formation position are both no greater than the thickness of 
said lead. 

35 

12. An electronic device according to claim 9, wherein the lower surfaces of 

15 



the first and second external leads have a flat part that protrudes from said 
depression within a projected boundaries of the sealing resin as seen from 
above. 

13. An electronic device according to claim 9, wherein the bottom surface of 
said sealing resin is higher by 0.001 to 0.02 mm than the lowermost surfaces of 
the parts of said first and second external leads that extend outside. 
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ABSTRACT OF THE DISCLOSURE 



A resin sealed electronic device has an electronic element (30), a first 
external lead (10) with an element placement pad (11) having a thickness t of 
5 less than 0.1 mm, and a second external lead (20), which is disposed at a 
distance from the element placement pad (11), the first external lead (10) being 
bent into an S shape, the bending depth d thereof being made at least the 
thickness t of the first external lead (10), and the thickness T of the sealing 
resin on the non-element side of the element placement pad (11) being made 
10 smaller than the bending depth d. The electronic element (30), part of the first 
external lead (10), and part of the second external lead (20) are sealed by a 
sealing resin(40). This structure provides a compact electronic device, the 
vertical, horizontal, and height dimensions of which are all under 1 mm. 
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§ 1.56 Duty to disclose information material to patentability. 



(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most effective 
patent examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the teachings of all 
information material to patentability. Each individual associated with the filing and prosecution of a patent application has a duty of 
candor and good faith in dealing with the Office, which includes a duty to disclose to the Office all information known to that individual 
to be material to patentability as defined in this section. The duty to disclose information exists with respect to each pending claim until 
the claim is canceled or withdrawn from consideration, or the application becomes abandoned. Information material to the patentability 
of a claim that is canceled or withdrawn from consideration need not be submitted if the information is not material to the patentability 
of any claim remaining under consideration in the application. There is no duty to submit information which is not material to the 
patentability of any existing claim. The duty to disclose all information known to be material to patentability is deemed to be satisfied if 
all information known to be material to patentability of any claim issued in a patent was cited by the Office or submitted to the Office in 
the manner prescribed by §§ 1.97(b)-(d) and 1.98. However, no patent will be granted on an application in connection with which fraud 
on the Office was practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. The Office 
encourages applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution of a patent 
application believe any pending claim patentably defines, to make sure that any material information contained therein is disclosed to 
the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to information already of record 
or being made of record in the application, and 

(*) ft establishes, by itself or in combination with other information, a prima facie case of unpatentability of a 

iclaim; 

fir 

ET! ( 2 ) ft refutes, or is inconsistent with, a position the applicant takes in: 

^ (0 Opposing an argument of unpatentability relied on by the Office, or 

H 1 (ii) Asserting an argument of patentability. 

prima facie case of unpatentability is established when the information compels a conclusion that a claim is unpatentable under the 
preponderance of evidence, burden-of-proof standard, giving each term in the claim its broadest reasonable construction consistent with 
ytjpe specification, and before any consideration is given to evidence which may be submitted in an attempt to establish a contrary 
inclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the meaning of this section are: 

(1) Each inventor named in the application: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application and 
who is associated with the inventor, with the assignee or with anyone to whom there is an obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing information to the 
attorney, agent, or inventor. 
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